To assess the effects of prostaglandins and prolactin on corpus luteum function and regression, sterile-mated adult pseudopregnant rats hysterectomized on day 5 after mating were injected with indomethacin or prolactin. Daily 
Introduction
Prostaglandin F2(I (PGF2a) has a decisive role in the functional regression of the corpus luteum in most species, including rats (Olofsson and Leung, 1994) . Thus, administration of PGF2a or its analogues causes a premature regression of the corpus luteum. In large domestic animals, the uterus is the most likely source of luteolytic PGF2a. However, in many species, such as rats and humans, evidence is lacking for a local countercurrent mechanism of exchange between the uterus and ovaries, as demonstrated in sheep (McCracken et al, 1971; Heap et al, 1985) . An important role of locally synthesized prostaglandins in the rat corpus luteum is indicated by a high degree of immunostaining for prostaglandin endoperoxide synthase (Curry et al, 1991) ; this enzyme has also been detected by immunoblots (Olofsson et al, 1991) . Specific binding sites for PGF2a in the corpus luteum have been identified using ligand binding assays (Wright et al, 1979;  Bussmann, 1989 ) and immunohistochemical localization (Orlicky et al, 1992) . Fur¬ thermore, it has been demonstrated that the rat corpus luteum has an increased capacity to synthesize prostaglandins in vitro towards the end of the luteal phase and that further stimulation of prostaglandin synthesis by arachidonic acid exerts an antigonadotrophic effect during this stage (Olofsson et al, 1992) .
The increased formation of prostaglandins occurs concomitantly with an increased tissue concentration in the corpus luteum, when measured in vivo (Weems, 1979;  Olofsson and Selstam, 1988) , and occurs before the decrease in peripheral progesterone concentrations during unmanipulated pseudo¬ pregnancy, as well as after hysterectomy or decidualization on day 5 of the same pseudopregnancy cycle (Olofsson et al, 1990; Olofsson and Norjavaara, 1990) . Concentrations of prostaglandins are kept low when progesterone production by the corpus luteum is kept high, that is, during pregnancy or after decidualization (Olofsson et al, 1990; Olofsson and Norjavaara, 1990) . However, little is known about the regulation of prostaglandin production in the rat corpus luteum.
Cervical stimulation during mating induces a biphasic circadian secretion of prolactin (Butcher et al, 1972; Freeman et al, 1974) and thereby rescues the corpus luteum from undergoing luteolysis (Smith el al, 1976) . During the early luteal phase, luteal LH receptors depend on prolactin (Richards and Williams, 1976) and Gafvels et al (1992) (Gibori et al, 1984) . Prolactin can inhibit the induction of luteal 20a-hydroxysteroid dehydrogenase in vitro (LaHav et al, 1977) , the enzyme known to convert progester¬ one into its inactive metabolite 20a-dihydroprogesterone.
Furthermore, this enzyme is induced by exogenous PGF2a (Strauss and Stambaugh, 1974) .
In this study, we explored the hypothesis that supplemen¬ tation with prolactin or inhibition of prostaglandin synthesis by indomethacin treatment will maintain the functional lifespan of the corpus luteum for an extended period. Experiments were performed using hysterectomized pseudopregnant rats, thereby ruling out any effect mediated by uterine prostaglandins, and treatments began just before the end of the diurnal and nocturnal peaks of serum prolactin on day 16 (Freeman, 1979 (Anderson et al, 1969 (Gunnet and Freeman, 1983) . A total injection volume of 0.5 ml per animal was used and ovine prolactin (NIADDK, Rockville, MD) was prepared before each injection, with some modifications to the procedure described by Gafvels et al (1992) . Prolactin was dissolved in 0.25 ml buffer (0.03 mol NaHC03 \~\ 0.15 mol NaCl 1, pH 9.5) and thoroughly emulsified with an equal volume of 45% (w/v) (1990) . Briefly, corpora lutea and the remainder of the ovary from the left side were homogenized on ice in a 5 ml glass/glass homogenizer (Waltergraf Co, Wertheim) after adding 2.0 ml PBS (10 mmol I"1, acidified to pH 4.0 with 1.0 mol HC1 (Segaloff et al, 1990; Gâfvels et al, 1992 (Fig. 1) (Fig. 1) (Fig. 2) ; however, a tenfold increase in LH receptor mRNA was seen in the corpora lutea of prolactin-treated and indomethacin-treated groups (Fig. 2) . This effect was confined to the luteal ovarian compartment only, since no changes were seen in the remainder of the ovaries between the different groups.
Discussion
The findings in the present study confirm and extend those of previous reports that both prolactin (Gunnet and Freeman, 1983) and indomethacin treatment prolong the func¬ tional lifespan of the rat corpus luteum (Lau et al, 1975; Sánchez-Criado and Lopez, 1986) . Furthermore, the results suggest that inhibiting ovarian prostaglandin synthesis by indomethacin stimulates and extends the capacity of the corpus luteum to produce progesterone by exerting its effects via at (Strauss and Stambaugh, 1974 (Rothchild, 1981; Gibori, 1993 (Uilenbroek et al, 1989 
